The novel HECT-type ubiquitin-protein ligase Pub2p shares partially overlapping function with Pub1p in Schizosaccharomyces pombe.
The fission yeast Schizosaccharomyces pombe has three putative ubiquitin-protein ligases of the Nedd4/Rsp5 family, named Pub1p, Pub2p and Pub3p. Pub1p has been reported to be involved in cell cycle regulation and proliferation under acidic pH conditions. Here we characterize Pub2p, which contains a conserved HECT domain and a WW domain but lacks a C2 domain. Transcription of the pub2(+) gene was constitutive and further enhanced by nitrogen starvation. A pub2-null mutation gave no remarkable phenotypes, but intensified temperature sensitivity in a pub1Delta background. Moderately overexpressed pub2(+) suppressed the temperature sensitivity of pub1Delta cells, which suggests that the function of Pub2p overlaps with that of Pub1p. Overexpression of pub2(+) by a strong nmt1 promoter in wild-type strains caused growth arrest and cell elongation, probably owing to defects in G2 progression or the G2/M transition. Unlike Pub1p, however, overexpression of Pub2p did not reduce the levels of Cdc25p. Pub2-GFP was found throughout the cell, especially at the cell surface in the polar regions. Pub2p contains a conserved cysteine residue (Cys639) in its putative catalytic HECT domain that can be thiol-ubiquitinated. Substitution of Cys639 by alanine (Pub2CA) caused a functional defect, because growth arrest and cell elongation were not induced by overexpression of Pub2CA. A chimeric Pub1 protein, in which the HECT domain was replaced by the Pub2 HECT domain, completely suppressed the temperature sensitivity of pub1Delta cells, suggesting that the HECT domain of Pub2p has the catalytic activity of a ubiquitin ligase. We conclude that Pub2p is a HECT-type ubiquitin-protein ligase that shares partially overlapping function with Pub1p.